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FRIDAY, JUNE 25, 1886. 


THE PHYSICAL LABORATORY IN MODERN 
EDUCATION.' 

From the moment we are born into this world, 
down to the day when we leave it, we are called 
upon every moment to exercise our judgment with 
respect to matters pertaining to our welfare. 
While nature has supplied us with instincts which 
take the place of reason in our infancy, and which 
form the basis of action in very many persons 
through life, yet more and more as the world 
progresses, and as we depart from the age of 
childhood, we are forced to discriminate between 
right and wrong, between truth and falsehood. 
No longer can we shelter ourselves behind those 
in authority over us, but we must come to the 
front, and each one decide for himself what to 
believe and how to act in the daily routine and 
the emergencies of life. This is not given to us 
as a duty which we can neglect, if we please, but 
it is that which every man or woman, consciously 
or unconsciously, must go through with. 

Most persons cut this gordian knot, which they 
cannot untangle, by accepting the opinions which 
have been taught them, and which appear correct 
to their particular circle of friends and associates : 
others take the opposite extreme, and, with in- 
tellectual arrogance, seek to build up their opin- 
ions and beliefs from the very foundation, indi- 
vidually and alone, without help from others. 
Intermediate between these two extremes comes 
the man with full respect for the opinions of those 
around him, and yet with such discrimination 
that he sees a chance of error in all, and most of 
all in himself; He has a longing for the truth, 
and is willing to test himself, to test others, and 
to test nature, until he finds it. He has the cour- 
age of his opinions when thus carefully formed, 
and is then, \but not till then, willing to stand 
before the world and proclaim what he considers 
the truth. Like Galileo and Copernicus, he in- 
augurates a new era in science, or, like Luther, 
in the religious belief of mankind. He neither 
shrinks within himself at the thought of having 
an opinion of his own, nor yet believes it to be 
the only one worth considering in the world ; he 
is neither crushed with intellectual humility, nor 
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yet exalted with intellectual pride ; he sees that 
the problems of nature and society can be solved, 
and yet he knows that this can only come about 
by the combined intellect of the world acting 
through ages of time, and that he, though his 
intellect were that of Newton, can, at best, do 
very little toward it. Knowing this, he seeks all 
the aids in his power to ascertain the truth ; and 
if he, through either ambition or love of truth, 
wishes to impress his opinions on the world, ne 
first takes care to have them correct. Above - 11, 
he is willing to abstain from having opinions on 
subjects of which he knows nothing. 

It is the province of modern education to form 
such a mind, while at the same time giving to it 
enough knowledge to have a broad outlook over 
the world of science, art, and letters. Time will 
not permit me to discuss the subject of education 
in general, and, indeed, I would be transgressing 
the principles above laid down if I should attempt 
it. I shall only call attention, at this present 
time, to the place of the laboratory in modern 
education. I have often had a great desire to 
know the state of mind of the more eminent 
of mankind before modern science changed the 
world to its present condition, and exercised its 
influence on ail departments of knowledge and 
speculation. But I have failed to picture to my- 
self clearly such a mind ; while, at the same time, 
the study of human nature, as it exists at present, 
shows me much that I suppose to be in common 
with it. As far as I can see, the unscientific mind 
differs from the scientific in this, that it is willing 
to accept and make statements of which it has 
no clear conception to begin with, and of whose 
truth it is not assured. It is an irresponsible 
state of mind without clearness of conception, 
where the connection between the thought and 
its object is of the vaguest description. It is 
the state of mind where opinions are given and 
accepted without ever being subjected to rigid 
tests, and it may have some connection with that 
state of mind where every thing has a personal 
aspect, and we are guided by feelings rather than 
reason. 

When, by education, we attempt to correct 
these faults, it is necessary that we have some 
standard of absolute truth; that*we bring the 
mind in direct contact with it, and let it be con- 
vinced of its errors again and again. We may 
state, like the philosophers who lived before 
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Galileo, that large bodies fall faster than small 
ones ; but, when we see them strike the ground 
together, we know that our previous opinion was 
false, and we learn that even the intellect of an 
Aristotle may be mistaken. Thus we are taught 
care in the formation of our opinions, and find 
that the unguided human mind goes astray almost 
without fail. We must correct it constantly, and 
convince it of error over and over again, until it 
discovers the proper method of reasoning, which 
will surely accord with the truth in whatever con- 
clusions it may reach. There is, however, danger 
in this process that the mind may become over- 
cautious, and thus present a weakness when 
brought in contact with an unscrupulous person, 
who cares little for truth and a great deal for 
effect. But if we believe in the maxim that truth 
will prevail, and consider it the duty of all edu- 
cated men to aid its progress, the kind of mind 
which I describe is the proper one to foster by 
education. Let the student be brought face to 
face with nature ; let him exercise his reason with 
respect to the simplest physical phenomenon, and 
then, in the laboratory, put his opinions to the 
test : the result is invariably humility, for he finds 
that nature has laws which must be discovered by 
labor and toil, and not by wild flights of the im- 
agination, and scintillations of so-called genius. 

Those who have studied the present state of edu- 
cation in the schools and colleges tell us that most 
subjects, including the sciences, are taught as an 
exercise to the memory. I myself have witnessed 
the melancholy sight, in a fashionable school for 
young ladies, of those who were born to be intel 
lectual beings reciting page after page from 
memory, without any effort being made to dis- 
cover whether they understood the subject or 
not. There are even many schools, so called, 
where the subject of physics or natural philosophy 
itself is taught, without even a class experiment to 
illustrate the subject and connect the words with 
ideas. Words—mere words — are taught, and 
a state of mind far different from that above 
described is produced. If one were required to 
find a system of education which would the most 
surely and certainly disgust the student with any 
subject, Ican conceive of none which would do 
this more quickly than this method, where he is 
forced to learn what he does not understand. It 
is said of the great Faraday that he never could 
understand any scientific experiment thoroughly 
until he had not only seen it performed by others, 
but had performed it himself, Shall we, then, 
expect children and youth to do what Faraday 
could not do? A thousand times better never 
teach the subject at all. 

Tastes differ, but we may safely say that every 
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subject of study which is thoroughly understood 
is a pleasure to the student. The healthy mind as 
well as the healthy body craves exercise, and the 
school-room or the lecture-room should be a source 
of positive enjoyment to those who enter it. Above 
all, the study of nature, from the magnificent uni- 
verse, across which light itself, at the rate of 186,- 
000 miles per second, cannot go in less than hun- 
dreds of years, down to the atom of which millions 
are required to build up the smallest microscopic 
object, should be the most interesting subject 
brought to the notice of the student. 

Some are born blind to the beauties of the world 
around them, some have their tastes better de- 
veloped in other directions, and some have minds 
incapable of ever understanding the simplest 
natural phenomenon ; but there is also a large 
class of students who have at least ordinary pow- 
ers and ordinary tastes for scientific pursuits. To 
train the powers of observation and classification, 
let them study natural history, not only from 
books, but from prepared specimens or directly 
from nature ; to give care in experiment, and con- 
vince them that nature forgives no error, let them 
enter the chemical laboratory ; to train them in 
exact and logical powers of reasoning, let them 
study mathematics: but to combine all this train- 
ing in one, and exhibit to their minds the most 
perfect and systematic method of discovering the 
exact laws of nature, let them study physics and 
astronomy, where observation, common sense, and 
mathematics go hand in hand. The object of edu- 
cation is not only to produce a man who knows, 
but one who does ; who makes his mark in the 
struggle of life, and succeeds well in whatever he 
undertakes ; who can solve the problems of nature 
and of humanity as they arise; and who, when, 
he knows he is right, can boldly convince the 
world of the fact. Men of action are needed as 
well as men of thought. 

There is no doubt in my mind that this is the 
point in which much of our modern education 
fails. Why is it? I answer, that the memory 
alone is trained, and the reason and judgment are 
used merely to refer matters to some authority 
who is considered final, and, worse than all, they 
are not trained to apply their knowledge constant- 
ly. To produce men of action, they must be 
trained in action. If the languages be studied, 
they must be made to translate from one language 
to the other until they have perfect facility in the 
process. If mathematics be studied, they must 
work problems, more problems, and problems 
again, until they have the use of what they know. 
If they siudy the sciences, they must enter the 
laboratory, and stand face to face with nature ; 
they must learn to test their knowledge constant- 
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ly, and thus see for themselves the sad results of 
vague speculation ; they must learn by direct ex- 
periment that there is such a thing in the world 
as truth, and that their own mind is most liable 
to error; they must try experiment after experi- 
ment, and work problem after problem, until they 
become men of action, and not of theory. 

This, then, is the use of the laboratory in gen- 
eral education, — to train the mind in right modes 
of thought by constantly bringing it in contact 
with absolute truth, and to give it a pleasant and 
profitable exercise, which will call all its powers 
of reason and imagination into play. Its use in 
the special training of scientists needs no remark, 
for it is well known that it is absolutely essential. 
The only question is, whether the education of 
specialists in science is worth undertaking at all ; 
and of these I have only to consider natural phi- 
losophers or physicists. I might point to the world 
around me, to the steam-engine, to labor-saving 
machinery, to the telegraph, to all those inven- 
tions which make the present age the ‘age of 
electricity,’ and let that be my answer. Nobody 
could gainsay that the answer would be com- 
plete ; for all are benefited by these applications 
of science, and he would be considered absurd 
who did not recognize their value. These follow 
in the train of physics, but they are not physics : 
the cultivation of physics brings them, and al- 
ways will bring them ; for the selfishness of man- 
kind can always be relied upon to turn all things 
to profit. But in the education pertaining to a 
university we look for other results. The special 
physicist trained there must be taught to cultivate 
his science for its own sake. He must go forth 
into the world with enthusiasm for it, and try to 
draw others into an appreciation of it, doing his 
part to convince the world that the study of 
nature is one of the most noble of pursuits, that 
there are other things worthy of the attention of 
mankind besides the pursuit of wealth. He must 
push forward, and do what he can, according to 
his ability, to further the progress of his science. 

Thus does the university, from its physical 
laboratory, send forth into the world the trained 
physicist to advance his science, and to carry to 
other colleges and technical schools his enthusi- 
asm and knowledge. Thus the whole country is 
educated in the subject, and others are taught to 
devote their lives to its pursuit, while some make 
the applications to the ordinary pursuits of life 
that are appreciated by all. 

But for myself I value in a scientific mind most 
of all that love of truth, that care in its pursuit, 
and that humility of mind, which makes the pos- 
sibility of error always present more than any 
other quality. This is the mind which has built 
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up modern science to its present perfection, which 
has laid one stone upon the other with such care 
that it to-day offers to the world the most com- 
plete monument to human reason. This is the 
mind which is destined to govern the world in the 
future, and to solve problems pertaining to politics 
and humanity as well as to inanimate nature. 

It is the only mind which appreciates the im- 
perfections of the human reason, and is thus care- 
ful to guard against them. It is the only mind 
that values the truth as it should be valued, and 

all personal feeling in its pursuit. And 
this is the mind the physical laboratory is built to 
cultivate. Henry A. ROWLAND. 


THE FORMATION OF STRUCTURELESS 
CHALK BY SEAWEEDS. 


CHALK has hitherto been believed to be a deep- 
sea formation only, made up of a fine ooze or mud 
at great depths, and undoubtedly, so far as the ex- 
tensive cretaceous deposits are concerned, the ex- 
planation is the correct one; but recent observa- 
tions by Mr. J. Walther on the chalk-secreting 
algae of the Mediterranean show that its forma- 
tion often occurs in shallow water. It has been 
known for some time that the nullipores were 
chalk-secreting algae, and that under certain con- 
ditions, as in the formation of coral islands, they 
took more or less part in the production of rock. 
Where their remains are found in any abundance, 
chalk formations are readily enough ascribed to 
their agency, but it is now shown that more or 
less extensive beds, or rather banks, of wholly 
structureless chalk, whose origin has been often- 
times enigmatical, may be entirely due to sea- 
weeds. 

Mr. Walther observed certain forms (Lithotham- 
nia) in different places in the Gulf of Naples, grow- 
ing luxuriantly at a depth of from one to three 
hundred feet below the surface, and traced out the 
relation between the masses of dead residual mat- 
ter and the incompletely transformed beds of fossil 
chalk. These Lithothamniae have a remarkably 
small proportion of organic material (not more 
than five or six per cent), nearly the entire sub- 
stance consisting of mineral matter, chiefly car- 
bonate of lime. The plants reach only the size of 
one’s fist, and do not change their form at death, 
owing to the small quantity of decaying matter 
they contain. The living plants secure attachment 
to the dead ones, forming extensive beds. The 
numerous stout branches of less than a fourth of 
an inch in length admit of only small interstices ; 
in slow-growing beds inequalities and shallow de- 
pressions may be filled with layers of detritus. 

The organic structure disappears to a greater or 
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less extent, often wholly, so that the chalk be- 
comes entirely structureless ; and it has been shown 
that the absence of structure becomes more appar- 
ent in proportion to the greater thickness of beds 
formed. The further transformation was traced 
by Walther in a recent tertiary formation at Syra- 
cuse, where he found, in the exposed quarries of 
Latomia dei Capuccini, the remains of Lithotham- 
nia sufficiently distinct for determination, espe- 
cially where the interstitial material had been 
weathered out. The stone, however, blended from 
this indistinctly structural form to the wholly 
structureless or homogeneous. 

The explanation of this complete transformation, 
as given by the author, is also of interest. The 
organic substances, which in the living plant 
amount to about five or six per cent, were found, 
in the tertiary chalk above referred to, to be about 
a third of one per cent. The larger part had thus 
disappeared ; and as the chalk was purely white, 
showing the absence of all bituminous matter, it 
was evident that the remaining organic matter 
had slowly been oxidized, producing carbonic 
matter, which had obliterated by its dissolving 
action in the surrounding or percolating water all 
evidences of structure. In such cases where the 
plants were exposed to water not impregnated with 
the carbonic acid, the structure is retained more 
or less unimpaired. 

This explanation of the formation of chalk in 
shallow waters — for algae must live within a few 
hundred feet of the surface, where light can reach 
them — gives a solution of various problems in 
geology, especially of the more recent chalk-beds. 
Whether it will apply to the extensive structure- 
less chalk-beds of western Kansas at all, is doubtful. 


CYPRUS UNDER BRITISH RULE. 

ATarecent meeting of the Society of arts, in 
London, Mr. G. Gordon Hake read a paper on the 
condition of Cyprus since its occupation by the 
British, his object being to show the improvements 
that have taken place under the new administra- 
tion. 

In ancient times Cyprus was one of the most 
fertile and prosperous countries in the world, its 
copper and its timber being important articles of 
commerce. But under the Turkish administra- 
tion the island deteriorated greatly, as most coun- 
tries do under Turkish rule. One traveller, near 
the end of the last century, describes Famagusta, 
at the time of his visit, as a ‘‘ melancholy picture 
of Turkish desolation,” and as “ almost depopu- 
lated, although, in the time of the Venetians, the 
finest city in the island, and renowned for its 
brave defence against the infidels.” He adds, 


** The desolation we observed at Famagusta ex- 
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tended itself along the country. We passed by 
the ruins of several Greek villages.” Another 
traveller also gives a sad account of Cyprus ata 
rather later date. ‘‘The island,” he says, ‘“‘ was 
formerly one of the richest and most fertile in the 
world. It is much exposed to the ravages of 
locusts. On their approach, every kind of ver- 
dure disappears, and they even gnaw the very 
bark off the trees. The Turks will not permit 
their destruction, because they consider them as 
sent by the Almighty.” 

This melancholy condition of the island was 
due in part to maladministration of justice, and 
in part to a vicious system of taxation. . The 
Turkish government took tithes of the produce 
of the land, and these tithes were farmed in the 
spring of each year to merchants and speculators. 
This system had its natural results in a loss of reve- 
nue to the state, and the impoverishment of the 
cultivator, whom it involved in the toils of the 
money-lender, as well as the tithe-farmer, and 
thus checked the productiveness of the island to 
an enormous extent. The land, falling out of 
cultivation, became the breeding-ground of locusts. 
The cultivators of the soil in many cases gave up 
their calling in despair, and obtained a living by 
cutting down and selling trees, and the collection 
of resin. The wholesale destruction of trees reacted 
on the climate, and restricted the rainfall ; so that 
between locusts, tithe-farmers, and neglect of the 
forests, the island, at the time of the occupation, 
was rapidly becoming more like a barren, rocky 
desert than a fertile and naturally favored coun- 


try. 

These, then, were the chief evils to be remedied 
by the English on their arrival in Cyprus. It 
was at once made plainly known that no farming 
of tithes would be allowed under British rule ; 
and it was decided to adopt the following course 
in regard to the same. The Turkish plan of as- 
sessment was to be followed, but, instead of col- 
lecting the tithes in kind, they were to be valued, 
and, leaving the peasant free to deal with his 
crop as he pleased, the money value was to be 
collected as an ordinary tax later in the year. 
The sole exceptions to this were the tithes on silk 
and carobs. The greater portion of these two 
products being exported from the island, it was 
arranged to collect the tithe on export, and so 
save the cost of assessment ; and the result, be- 
sides being successful from the imperial point of 
view, has given great satisfaction to the agricul- 
turists. 

After this financial reform the locust and 
timber questions remained to be dealt with. The 
Cyprus locust is indigenous to the island ; and its 
presence is, without doubt, largely due to past 
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mismanagement and neglect of the soil, inasmuch 
as it is only on rocky waste ground that the female 
insect will lay her eggs. The locust-plague is 
therefore the result of inadequate cultivation of 
the soil, consequent upon a deficiency of popula- 
tion, coupled with an insufficiency of trees; 
though their increase may be largely attributed 
to the Mussulman theory of resignation, which 
would not, in former times, permit their destruc- 
tion on account of the belief that they were sent 
by the Almighty. For some years prior to 1862 
the destruction of crops from this cause was very 
large, and the plan of egg-collection was then 
tried, without success, by the Turkish govern- 
ment. This led Mr. Richard Mattei, a land-owner 
of Cyprus, to commence a series of experiments, 
which resulted in the invention of his system of 
traps and screens. Mr. Mattei had the good for- 
tune to secure the assistance of the Turkish gov- 
ernor, Said Pacha, a man of exceptioral intelli- 
gence and energy ; and in 1870, after long effort, 
the locusts were by this means almost extermi- 
nated. Not wholly, however ; for in 1875 they re- 
appeared, and, another governor being in power, 
they were allowed to increase until the time of 
the British occupation. Early in 1879, measures 
were adopted by the English government, both 
by the employment of Mr. Mattei’s trap and screen 
system and by encouraging the collection of locust- 
eggs, for which they offered a considerable price. 
These measures have been completely successful, 
as the locusts that appeared last year were com- 
paratively few in number, and did no appreciable 
damage, and any future visit may be looked for- 
ward to with complacency. 

But the forests of the island also demanded 
and received the attention of the new authorities. 
The forests were placed under control, and the 
destruction of wood prohibited, moderate sup- 
plies being permitted for native wants. The in- 
discriminate pasturage of goats has been stopped, 
and a large number of trees have been planted, 
the chief species being Aleppo pine, cypress, carob, 
ailantus, oak, mimosa, eucalyptus, and Pinus 
pinea. The effect of these measures has been 
favorable ; but the restoration of the forests must 
necessarily be r work of time. 

Again, it was necessary to reform the adminis- 
tration of justice throughout the island. This 
was effected by a complete re-organization of the 
department of justice under the direction of the 
home government. The most salient features of 
the scheme were the formation of a court of ap- 
peal, composed of two qualified English judges, 
the appointment of an English judge to preside 
in every district, and the establishment of a num- 
ber of village judges to deal with petty civil 
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cases. It i._iuded also the adequate payment of 
the native judges, although their number was 
gradually reduced to a considerable extent, and 
likewise established a system of jail deliveries by 
judges on circuit, similar to that which prevails in 
England. 

The effect of these and other less important 
reforms on the commerce of the island has been 
highly beneficial. The abolition of the tithe-farm- 
ing system, and the adoption of the more gener- 
ous as well as more politic measure, whereby 
the agriculturist was permitted to deal with his 
crop as he pleased, the collection of the tax being 
delayed till a later season, when he should have 
had ample time for the conversion into money of 
the produce of his holding, had a most favor- 
able influence on the particular industries affected, 
and consequently on the trade of the island gen- 
erally. The volume of foreign trade, which in 
Turkish times was estimated at £1 10s. per head 
of the population, amounted, in 1879, to £2; in 
1880, to £2 10s.; and in 1881, to £3 per head, 
since which time steady increases have been re- 
corded. The net result of British occupation to 
Cypriot commerce may be fairly estimated by a 
comparison of the respective imports and exports 
for 1878, the last year of Ottoman rule, with those 
of 1884-85. The imports for 1878 were £177,651 ; 
for 1884-85, £304,375. The exports in 1878 were 
£157,328 ; last year they amounted to £287,521; 
and the figures were still higher the year before, 
especially as regards the imports.- 

Mr. Hake concluded his paper with a few re- 
marks on the further improvements which he 
deems necessary for the prosperity of the island. 
Leaving out of account all minor measures, such 
as developing certain crops, he thinks there are 
three things which remain for the English to do. 
The first is to become the purchasers of the fee 
simple of the island, instead of being tenants at 
will, as they are at present; the second is to 
spend money, even to the extent of getting into 
debt, in order to plant the moutain-ranges, and 
especially the northern one that runs down the 
Mesaorian plain; and the third is (again getting 
into debt, if necessary) the establishment of a rail- 
way from Morphou to Famagusta, leaving its after- 
development to time, and to put the harbor of 
Famagusta into proper repair for mercantile use. 


JEVONS’S LETTERS AND JOURNAL. 


Mrs. JEVONS has done well to collect these 
letters and journals of her late husband. The 
world is always interested in the personal history 


Letters and journal of W. Stanley Jevons. Ed. by his 
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of its benefactors ; and, in the case of those whose 
lives are uneventful, this can only be known from 
their own private papers and those of their friends. 
Jevons was not, indeed, a man of the highest 
genius, and his works are not likely to make an 
epoch in any department of knowledge ; but they 
are fresh in thought and often original, and near- 
ly always provocative of thought in his readers. 
Moreover, he wrote a clear and easy style, which 
makes his letters interesting from a literary point 
of view. 

Most of the letters in the collection before us 
were written to his relatives and personal friends, 
though many of the later ones are addressed to 
correspondents in the learned world. The most 
interesting part of the book to us is that which 
treats of the author’s education and his early labors 
in the mental and social sciences. William Stanley 
Jevons was born in Liverpool in 1835, and met his 
death by drowning, at Bulverhythe, near Has- 
tings, in 1882; so that his life covered a period 
of not quite forty-seven years. His father was a 
merchant, but failed while Stanley was a boy, 
after which the family were in only moderate cir- 
cumstances. Stanley’s mother died while he was 
very young, and he was taught at home by a gov- 
erness until he was more than ten years old, when 
he was sent to school in Liverpool. At the age of 
fifteen he went to London to attend University 
college school, and afterwards studied at the col- 
lege itself till he reached the age of nineteen. At 
that time he was offered the position of assayer in 
the mint at Sydney, in Australia; and, though at 
first averse to taking it, he ultimately accepted 
and retained the post for four years. The duties 
of the office seem never to have been much to his 
taste, and he had not held it long when he began 
to entertain designs and aspirations which ren- 
dered a return to England necessary. What these 
designs were he makes known in a letter to his 
sisters. He writes that in his inmost soul he has 
but “‘ one wish, or one intention, viz., to be a pow- 
erful good in the world. To be good, to live with 
good intentions towards others, is open to all. . . . 
To be powerfully good, that is, to be good, not to- 
wards one, or a dozen, or a hundred, but towards 
a nation or the world, is what now absorbs me. 
But this assumes the possession of the power. . . . 
I also think, that, if in any thing I have the 
chance of acquiring the power, it is that I have 
some originality, and can strike out new things ” 
(pp. 95, 96). 

It appears, also, from another of his letters, that 
he had also chosen the field in which he was to 
work ; for he writes that he intends ‘‘ exchanging 
the physical for the moral and logical sciences, in 
which my forte will really be found to lie.” 
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With such aspirations as these, Jevons could not 
be content to remain in Australia ; and according- 
ly in 1859 he left his post at Sydney, and returned 
to England by way of Panama and the United 
States. On reaching home, he returned to study 
at University college, where he remained till he 
had taken the degree of M.A., devoting himself 
mainly to mental and social philosophy. After 
finishing his studies, he was for some time in 
doubt as to how he was to get his living, but was 
soon offered a position as tutor in Owens college, 
Manchester, which he accepted, being then twen- 
ty-eight years of age. A few years later he was 
appointed professor of philosophy and _ political 
economy in the same institution, and not long 
afterwards he married. 

He had now attained a position which enabled 
him to carry on his chosen work, and he had al- 
ready published some essays which had given 
him a reputation as an economist and statistician. 
The most important of these was the one on the 
coal-question, in which he warned his country- 
men that their supply of coal was not inexhausti- 
ble. These essays did not at first attract the notice 
he expected, and, as he had not then attained his 
professorship, he seems to have suffered much 
from depression of spirits. Yet he did not swerve 
in the least from his chosen path ; for he writes in 
his journal as follows: ‘*‘ Whence is this feeling 
that even failure in a high aim is better than suc- 
cess in a lower one? It must be from a higher 
source, for all lower nature loves and worships 
success and cheerful life. Yet the highest success 
that I feel I can worship is that of adhering to 
one’s aims, and risking all” (p. 218). The next 
day after this was written, he received a letter 
from Mr. Gladstone, warmly commending his 
pamphlet on the coal-question ; and from this 
time onward his reputation continued to grow. 

Of the author’s works, however, we have no 
space to speak at length. We cannot accord him 
a place among the great thinkers of the world, 
and it seems to us that he tried to be more original 
than he had the power to be, though his works are 
very suggestive. His mathematical theory of po- 
litical economy has not been accepted by any lead- 
ing thinker, and has remained thus far without 
influence en the development of the science. He 
urges that economical phenomena can be treated 
mathematically, because they can be expressed in 
terms of more and less ; but, in order to treat them 
mathematically, we must be able to say how much 
more or less, and this, in the case of human de- 
sires and efforts, is impossible. Again: Jevons 
seems to have thought, that, in his doctrine of 
‘the substitution of similars,’ he had presented an 
entirely new theory of reasoning ; whereas the 
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doctrine in question is the basis of every system of 
logic in existence, and necessarily so. 

Jevons was perhaps a little too apt to present 
his thoughts to the public before he had given 
them time to mature, and hence some of his theo- 
ries are crude and but half worked out. Indeed, 
he seems in some cases to have been aware of this 
himself ; for he writes to one of his correspondents 
about the ‘ Principles of science,’ in the following 
terms: ‘‘To the want of a psychological analysis 
of the basis of reasoning I plead guilty. . . . No 
doubt, to a considerable extent I have avoided the 
true difficulties of the subject ; but this does not 
preclude me from attempting to remedy the defect 
at some future time, if I live long enough, and can 
feel that I see my way to a more settled state of 
opinion” (p. 322). But, unfortunately for him 
and for us, he did not live long enough to finish 
this and other tasks that he had projected ; and it 
is sad to think how much the world may have lost 
by the death, at the age of forty-six, of a man of 
such freshness of thought, and courage of opinion, 
as Jevons undoubtedly showed. 


THE RAILWAYS AND THE REPUBLIC. 

CaN competition be so arranged as to prevent 
the more serious abuses of railroad power? Can 
it be made to apply to railroads as it does to most 
other lines of business? Fifty years’ experience 
has seemed to show that it cannot. Mr. Hudson 
believes that it can; and he makes out a case 
which will appear plausible to those who are not 
in a position to understand the practical difficul- 
ties involved in his project. 

Each year’s history shows that under our ex- 
isting system—or want of system — railroad 
managers wield an irresponsible power, dangerous 
alike to shippers and to the government. By 
arbitrary differences in charge they can ruin the 
business of individuals; by political corruption 
they can often thwart all attempts at government 
control. The history of the Standard oil company, 
which Mr. Hudson tells extremely well, furnishes 
an instance of both these things. The railroads 
made a series of contracts with the company to 
do its business at much lower rates than they 
would give to any one else ; while the railroads 
and the company together were able to set at 
nought the plainest principles of common law, to 
defy legislative investigation, and laugh at state 
authority itself. 

What is to be done under these circumstances? 
This is the question to which Mr. Hudson addresses 
himself. He does not fall into the extreme of 
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advocating state ownership. He has too strong a 
sense of the dangers of government management 
to believe that political corruption could be 
avoided, or enlightened economy secured, by a 
measure like this. Admitting, then, that railways 
are to remain under private ownership, how are 
their abuses to be brought under control? Almost 
every writer has his own notion on the subject, 
and his own individual shade of opinion ; but we 
may group them under three main heads :— 

1. There is one class of writers who insist that 
things are well enough as they are ; who say that 
the reduction in rates under our present system 
has been so great, and the development of the 
country so rapid, as to outweigh any incidental 
evils which may exist. They say that the most 
we can possibly think of doing is to prohibit a 
few of the worst abuses, and perhaps secure a 
very moderate amount of publicity; and that 
other things will take care of themselves. This 
is the position of writers like Stuart Patterson or 
Gerritt Lansing. 

2. Many of the more enlightened railroad men, 
like Albert Fink, G. R. Blanchard, or Charles 
Francis Adams, jun., do not deny the existence 
of most serious evils; but they attribute them to 
unrestricted competition, which favors competing 
points at the expense of local points, or places 
solvent roads at the mercy of bankrupt ones. 
They favor legalizing pools, and limiting the 
irresponsible construction of new roads, and think 
that the public interest would be best served by a 
responsible combination of railroads, with a com- 
mission to see that the interests of the shippers 
were not neglected. 

3. On the other hand, Mr. Hudson insists that 
we have, not too much competition, but too little ; 
that the abuses incident to its partial and irregu- 
lar working can be best avoided by enabling it to 
act everywhere instead of nowhere. This he 
proposes to do by allowing others besides the rail- 
way company to use the track, on payment of a 
just and reasonable toll. He argues strongly to 
prove that this plan is not merely equitable, but 
practicable, and that each of the other positions 
is wrong, both in fact and in morale. 

He has no difficulty in breaking down the 
arguments of the first group. The men who in- 
sist that railroad management is a private busi- 
ness, with which there should be no interference, 
and that all is weil enough as it is, are every day 
becoming fewer. The really difficult conflict is 
against those who admit the evils, but who say 
that the remedy is to be found in well-controlled 
combination rather than uncontrolled competition. 
Mr. Hudson insists that combinations perpetrate 
outrages whic!: individual roads could not perpe- 
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trate, and that the worst abuses of railroad wars 
have their origin in the desire to force rival roads 
to a combination. Against the first of these 
points we may cite the testimony of Mr. Sterne, 
—certainly no prejudiced witness,—that the 
actual abuses have been lessened rather than in- 
creased when the trunk-line pool was in opera- 
tion. We may cite the uniform experience of 
Europe, that only where pooling contracts were 
made permanent has it been possible to bring 
discrimination under control; so that men as 
widely distinct in their views as Gladstone and 
Bismarck have both sanctioned the system by 
their active countenance. With regard to the 
motive for railroad wars, we may show that it is 
regularly the weaker party who is the aggressor, 
rather than the stronger party. And finally, as a 
counter-argument against Mr. Hudson, it may be 
shown that his scheme has been found impracti- 
cable. It was tried and abandoned at the outset, 
as he himself admits. Every subsequent change 
in railroad administration has rendered the diffi- 
culties of its application greater instead of less. 
Both by theory and by experience, it may be shown 
that the attempt to treat the railway as a public 
highway has done some harm and no good in the 
past, and must grow even less possible with the 
increasing complication of railroad business. 


OPPOLZER’S TREATISE ON ORBITS. 


OPPOLZER’S treatise on the determination of the 
orbits of planets and comets is so well and :o 
favorably known to students of astronomy, that, 
in calling attention to the French translation of 
the first volume (which will be found welcome by 
those who do not read German with ease), we 
might have confined ourselves to the briefest no- 
tice, if the translator had reproduced the German 
edition without modification. M. Pasquier has, 
however, introduced, together with several minor 
changes, the mode of counting longitude and time 
recommended by the Washington international 
meridian congress of 1884: that is, longitudes east 
from Greenwich are regarded as plus, and west as 
minus ; and the astronomical day is made to begin 
with mean midnight. This innovation is in accord 
with the ideas of Dr. Oppolzer, who is known as 
one of the strongest and most distinguished of the 
advocates of the new plan. M. Pasquier says that 
the change has been made in response, also, to the 
wishes of the majority of astronomers and of gov- 
ernments. It is difficult to see upon what ground 
such a conclusion is drawn in regard to the wishes 
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of astronomers ; the opinions published during the 
past year are far from indicating a majority in 
favor of the change; and diplomatic action, even 
if ratified by the countries represented, can scarce- 
ly be expected to influence astronomers in such an 
important matter. The course adopted by M. Pas- 
quier we are inclined to regard as somewhat pre- 
mature, and it may interfere with the general 
acceptance and usefulness of the translation as a 
text-book ; but he has taken care to indicate in 
his preface the corrections which must be made 
in the text and tables, if one prefers to reckon the 
astronomical day from mean noon (the present 
custom) instead of using universal time. To quote 
a recent comment, ‘‘a glance at these corrections 
will show astronomers some of the troubles that 
are in store for them, should they make the 
change which the Washington conference has 
recommended.” 

The typography of the volume is good (we are 
always sorry, though, to meet with the flat-topped 
figure three (3), an abomination when it is found 
on divided circles and micrometer heads, and 
scarcely more legible in print), and especial pains 
have been taken to insure accuracy in the tables 
and formulae. The tables, we are told, were 
revised three times while the work was going 
through the press. 


THE fourth volume of the ‘ Publications of the 
Washburn observatory,’ which we have just re- 
ceived, seems to bring to a close the work under- 
taken at Madison by Professor Holden. The 
greater part of the volume is taken up with the 
work of the Repsold meridian circle for 1884 and 
1885, — the observation of the 303 stars which are 
to serve as reference-points for the southern zones 
of the Astronomische geselischaft. A casual glance 
shows a satisfactory performance of the instru- 
ment ; but we regret with Professor Holden, that, 
under the circumstances, it has been possible to 
give merely the ‘ results of observation, instead of 
accompanying them with the thorough discussion 
they seem to deserve.” We note particularly the 
creditable part taken in both observations and re- 
ductions by Miss Alice Lamb, who appears in the 
personnel as one of the ‘ assistant astronomers.’ A 
valuable piece of astronomical bibliography will 
be found in the seven pages devoted toa reference- 
list of the original sources from which errata have 
been taken in systematically correcting the star- 
catalogues contained in the observatory library. 
Some thirty pages are occupied with the results of 
meteorological observations; and a brief discussion 
is given of a longitude campaign undertaken, in 
co-operation with a government surveying party, 
to determine the western boundary of Dakota. 
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eclipses, 289; date of vintage, ill. 60; 
the recent cold wave, ill. 70; winter on 
Mount Washington, 40. 

Dakota some Ojibwa and, 526. 

Da.1, Distribution of colors in 
the animal kingdom, 572; Schwatka’s 
Along Alaska's great river, 308. 

Dall, W. H., on invertebrates, 351. 

Dalls What we really know about 
Shakspeare, 66. 

Dana, C. L. The nature of so-called 
double consciousness and triple con- 
sciousness, 311. 

Dana on nervous diseases, 455. 

Dance of Moquis, 349. 

Danish island, a mythical, 96. 

Danube, a study of th 

Darron, N. H. Taconic contro- 
versy in & La 78. 

Darwin, C., bi cage of, 284. 

Davenport tablets, the, 10, 119, 189, dll. 


487. 

Davidson, Dr. Thomas, memorial to, 323. 

Davis, W. M. A recent ice-storm, 190; 
a thunder-squall in New England, ill 
436; Chinook winds, ill. 55: climate and 
cosmology, 491; currents of the Nerth 

22; sea-level and ocean-currents, 
146; the festoon cloud, 57. 

Dawson, G. M. Chinook winds, 33; 
names of the Canadian Rocky Moun- 
tain peaks, 351. 

Deaf-mutes in the United States, 214. 

Deaf-mutism, congenital, 14. 

Death-rate and sanitation in Russia, 314. 

Death-rates graduates, 
124; in Alabama, 140 

Deaths of English scientific men, 282. 


Decapods, 
Deer, hunting of, in New York, 213. 
'.——— of bones among the 
ru 


ed, 1 
Dendroeca Kirtlandi, 536. 
Dentistry, encyclopaedia of, 351. 


202, > ; 
birds f food, 1 
wey, J. Inven of 
taught in American ¢ cv ‘leges, 353. 
Dialects, some local, 72. 
Diamonds, value of, ‘a South Africa, 348. 
Diathermancy of 462. 
Diatoms, new find of foss: 
Dictionary, a new English 587: of defi- 
nitions and technical terms, 22. 
—_— on the health-resorts of Mexico, 


Diet’ for the sick, 66. 
Digestion in the human stomach, obser- 
vations upon, 290. 
new method of treatment 
of, 
, bacteria and, 422. 


the f 569. 
ore- . 
by heat, 165; of 
W. L., on Tasmania, 523. 

Dodo, ia, the. an extinct bird? 145, 168, 
Dogs, decrease of mad, in Prussia, 412. 


Doria, K Oil on troubled waters, 77. 
“aide . W., biographical notice of, 


Drugs, action of, at a distance, 522. 

DuBois- Reymond, history of natural 
science by, 284. 

Dun, W. A., on a local weather bureau, 


Dutec Destruction of bird-life 
in the Mcleity of New York, 197. 

Durrox, C. E. Crater Lake, n, & 
pro} national reservation, | 

Duval, M., of, to professor- 
ship ¢ of histology, 2 12. 

Dwarfs, giants and, 82. 


E., O. St. Petersburg letter, 161, 261. 

Ear, sensitiveness of, 570. 

Earthquake at New Orleans, 237; in 
Chimbo, 117; observations, 301; record 
for 1884, 116. 

Earthquakes, 348, os in Japan, 237; in 
New Hampshire, 

Ebonite, yal of, 386, 462. 

Eclipse, solar, 161; of August, ‘1886, 385. 

Economic discussion, aspects of. 538, 
572; factor, the state as an, 485, 490. 

Economics, ethics and, 529. 

Economist, a daring, 446. 

Economists, new school of, 361. 

Economy, household, 154. 

Epmanps, J. » A monument to de 
Saussure, 119. 

Education act of 1869, 138; association of 
Boston, woman’s, 234, 368, 370; at Ox- 
ford, medical, 323; geographical, 155; 
in Holland, rimary, 457; in Saxony, 
industrial, 435; in Texas, industrial, 
449; movement in St. Petersb for 
female medical, 162; labora. 
tory in modern, 573; 
state, 414. 

Educational books and reports, 153; 
fund, 370; system, som: 8 


of the Present, 128; in Ja- 


- and in America, 28 
wards, age death ‘ot, 458. 
on the decay "of building- 


exploration, 2638. 
Electrical between ves- 
sels at sea, 52; conditions of the 
human body. 390; current, 235; exhi- 
bition at St. "beteuinen, 117; furnace, 
Cowles, 369; installation, 545; 
light, Franklin institute experiment 
one in the slow adoption 
; ligh ting, 351; domestic, 323; in 
343; motors for street-rail- 
ways, 116; railways, 318. 
Electricity ‘employed in physiological 
investigation, 
ELLIorTT, Bancroft’s History of 


_ G. E., on reconstruction of history, 


449; 


Elmira, reformatory at, 207 

R. T. Ethics and econ 529. 

Encyclo ia Britannica, 304; ar- 
ticle ‘ Psychology ’ in, 514. 


Endowment of research, national, 284, 
Engineering, study of, at Se of 
; tripos at Cambi 


, 282. 
club, 370; con- 
vention at Clevelan 
England, colonies of, ry electric light- 
ing in, 343; low temperatures in. 231. 
_—_ biology, losses to, during 1885, 
31; dictionary, a new, 557; fishery 


board, proposed, 344, 431; public 
schools, science scientific 
deaths of, 282; for psyc! 
research, attack on theoso 
rt of, 156; sparrow, 14, 35, 

Ensi comm ners, zepens of, 545; 
congress in New York, 99. 

—a summer course in, at Cor- 
ne 

Ephemerides for amateur astronomers, 


Epidomlon in Paris during 1884, 521. 


ty in ability the young of the 
uman 

Equatorial star and plane- 
tary atmospheres, 13. 

Equus fauna, 3%6; geologic age of, 369. 

Errata, 484. 

Eruption of Mount Etna, 287 

Eskimo ill. 54, 872, 396; 
East Greenland, 1 

Ethics and 429; and philoso- 
phy, Sage Professorship ‘of, at Cornell 
university, 7 

Ethnological « collections of British mu- 
seum, 436. 

Euphrates valley, 470. 

European colonies and their ote, 275. 

Evolution and the faith, 483; lan- 
guage, of the horses, some 

the, ill. 13 

Exhibition, colonial and Indian, at 
London, 478; for small industries, 569; 
international maritime, 434; of appi- 
ances for geographical educatio 

Expedition to Alaska, new, 566 

Exploration, Egyptian, 263. 

Explorations in Greenland, hydrograph- 
ic, 409; in the Atlantic, deep-sea, 570. 

Explosions in coal-mines, 346, 389; means 
of preventing, 29. 

Explosive, new, 371. 


Exposition in Washington. 
permanent, 186; 
cultural, 186. 

Extraordinary structure, 2 ™ost, 572. 

es, diseased, 514. 


5 
Eyesight of Amherst students, 414. 


Faith, evolution and the, 483. 
Famine, fish and, in India, 125. 
Farnsworts, P. J. uality 
t in o of, 444. 
Faye, 9 Is the ocean surface de- 
pressed ? 421. 

L, W. Note on the nocturnal cool- 
ing of bodies, 329; sea-level and ocean- 
currents, 75, 187; the temperature of 
the moon, 32, 122° 

©. Settlement of labor — 
ences, 372; the 

Fire, a well- ‘banked 

Fish and famine in India, 125; 
sion, English, 323; destruction of, by 
the cold weather in Florida, 139; in 
Connecticut, shell, 59; poisonous, 411. 

Fish-culturai station at Gloucester, 


Mass., 182. 

Fisher's Outlines of Universal history, 
reviewed, 246. 

Fisheries board of Great Britain, 
344, 431; sea, 457; it 


English, 479; of Newfoun: 


Fishes, naturalization of, in Tasmanian 
waters, 44; significance o of the term, 


295. 
Alice C. Composite portraits 
of American Indians, i//. 408. 
Flint. Austin, death of, 263. 
yuects the Sahara, maps, 542. 
Flood Rock Genera! Abbott's 
report on the, 
Florida, cold ‘weatherin, 415; destruction 
of fish 
Flowers, ruita, and leaves, 549. 
Food-accessories: their influence on di- 
gestion, 312. 
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rood-materials, 164 
‘ood-materials, 154. 
football, game of, 90. 

Torp, W. A Tadpoles in winter, 146. 
Tore-brain, diseases of the, 359. 

forest preserves near Boston, 236. 
Forest-culture, difficulties of, in the 
py - empire, 559; in southern Kan- 


orem, the, 213. 

Fossils, catalogue of British, 390. 

France, new geological map of, 74. 

Franklin institute experiment on electric 
light, 116. 

zER, P. geological 
congress at Berlin, 1 

Fredericq on the ot history on the 
continent of Europe, 177. 

French academy, appointment of secre- 
tary of, 370; prizes of, 50; pompous 
prolixity of the, 418; sea-fisheries, 457. 

Fresenius, chemical ‘laboratory of, at 
Wiesbaden, 370. 

Friction, journal, 93. 

Frogs, common mouse the enemy of, 


9. 
Froude’s Oceana, reviewed, 292. 
Fverres, E. A. Underground rivers, 329. 
Fund, donation from Sir William Arm- 
strung to scientific relief, 139; educa- 
tional, 370. 
Fungoid disease, new, 348. 
Fungus, peculiar, 348. 


G., A. Names of the Canadian Rocky 
Mountain peaks, 330; pompous prolix- 
ity of the French, 418. 

“> The anachronisms of pictures, 


Gace, 8. H. Tadpoles in winter. 146. 
Gaagz, S. H. and 8. P. Amoeboid move- 
ment of the cell 1 35; combined 
aerial and aquatic respiration, 394; 
pharyngeal respiratory movements of 
adult amphibia under water, 395. 
Gambetta, brain of, 348. 


8. Amblystoma and Gordius, 
Gas, ‘heating: wer of, 467; petroleum 
and natural, 163; as found in Ohio, 


— 560; wells of Pennsylvania, oil 
an 


Gas- new, 282, 

Gass, J. The Davenport tablets, i//. 438. 

Gautier, A., on ptomuines leuco- 
maines, 411. 

Gems, remarkable, ill. 399. 

Geodetic survey of the United States, 


460. 
Geographical education, exhibition of 
Yea for, 53; notes, 48, 72, 96, 
233, 301, 367, 408; report on, 155; re- 
search, statistics in regard to, 164; 
society of Marseilles, death of founder 
of, 416; royal, 481, 519. 
phy, how to teach, 551; devices 
for teaching historical, 525. 
Geography-teaching in Germany, 209. 
Geological and natural history survey 
of Canada, 459; class of Philadelphia 
excursion of, 568; 
railway guide, 164; ‘report on Marion 


Ky., 30; survey in Brazil, 523. 
of African 416; of Arabia 
alestine, 53° 
Geometry, study of, 15. 
Geothlypis, 536. 
Gerhard’s Guide to sanitary house-in- 
spection, 351 


German emigrants, 548; universities, 110. 

Germany, blondes and brunettes in, 129; 
geography-teaching in, 209. 

Gheel colony of lunatics, 410. 

Giants and dwarfs, 82. 

Guperrt, G. An open letter, 166; ba- 
exposure, 571. 

Gilbert, G. K., on the Equus fauna, 369, 


Gilbert’s Topographic features of Lake 
shores, 263 

Glacial action on the shores of Lake 
Superior, evidences of, 145. 


Glaciers in Alps, 569; of the United 


tes, 264. 
Glass as a sheathing for ships, 7. 
Gold, production of, in Australia, 547. 
Golden Gate, temperature of water of, 


288. 
Goldscheider, A., on the nerves, 459. 
bs Te G. L., lessons in botany by, 
Goopricn, J. K. Demand for good 


ma 79. 

Gordius, Amblystoma and, 550. 

Gore, Yorrection of thermome- 
ters for pressure, 144, 190. 

Government aid to the Marine biological 
association, 53; scientific bureaus, dif- 
ficulties of commission on, 185; sur- 
veys, 363, 427. 

Grafting of solanaceous plants, 187. 

ber Asa, sketch of career and work of, 


Great Lakes, rise and fall of waters of, 
317; white-fish for the, 325. 

Grecian canal, 214. 

Greeks, singular custom among the, 237. 

Greely, Lieutenant, 435; provision for, 
on retired list, 547. 

Greely’s Three years of arctic service, 
reviewed, ill. 182. 

Green, C. C. Tadpoles in winter, 168. 

Greenland, expedition to, 385; hydro- 
graphic explorations in, 409. 

Griscom’s Farmer's view of a protective 
tariff, reviewed, 176. 

Guatemala, 550. 

Gudden, Dr., death of, 588. 

—— investigations of Dr. Ten Kate 
in 

Gulf Stream, 237. 

Guyot, ,Amold, biographical sketch of, 


H., F. H. The destruction of birds, 241. 

H.,G.G@. A national university, 12. 

H., H. W. Primitive marriage, 147; the 
races of Britain, 84. 

Haager society for the defence of the 
Christian religion, prize of, 404 

Habits, animal and piant, 100. 

Hapuey, A. T. How far have modern 
improvements in production and trans- 
portation changed the principle that 
men should be left free to make their 
own bargains? 221. 

Hadiey’s Railroad transportation, re- 
viewed, 258. 

Hake, G. G., on the condition of Cyprus 
its occupation by the British, 
57 


Hats, H. Race and language, 399. 

Hatt, A. Reports of the National 
academy of sciences, 286: science and 
Lord Bacon, 143; world time, 373. 

Hail, J., on two plates of stratigraphical 
sections of the Taconic ranges, 393. 

Haut, W. H. A waste of public money, 


Ham’s Manual training, reviewed, 492. 


Hamlin, C. E., death of, 74. 
Hampshire Mass., tornado 
brood in, 118 


Handley's First lessons in philosophy, 
reviewed, 5. 

Handwriting of hypnotized persons, 302. 

Harrison, pe on the spelling of foreign 
names, 4 

Hart, A. B., on graphic methods of il- 
lustrating ‘history, 430. 

viewed, 4 

Harvard. ae of, 508; moral 
and religious instruction at, 427; ob- 
servatory, generous gift to, 503; sum- 
mer course in chemistry at, 283. 

Hauer, F. v., annals of Vienna natural 
history museum, edited by, 304. 

Haunted houses, apparitions and, 341. 

Haworts, E, A swindler abroad again, 


Haynes, H. of Father Gae- 
Chierici, 
Heal tg nn for, 316; Illinois state 
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board of, 449; improvement in Eng- 
land. public, 272; of New York duri 
April, ill. 493; during i 
258; during March, ill. during 
May, ill. 564; sewerage and, 335. 

Health-resorts of Mexico, 454 

Heat and cold, different physiological 
senses for, 151. 

Heating-power of gas, 467. 

Hebrew university, founding of a, in 
New York City, 237. 

Heer memorial, 284; monument, 263. 

Height, ratio of increase of, to increase 
of bulk in the child, 150. 

Hemiptera, 369. 

Henderson's Diet for the sick, reviewed, 


66. 

Henry, W. W., on religious liberty in 
Virginia, \ 

Herrick, C. L. Certain homologous 
muscles, 496. 

Hibbert lectures for 1886, 436. 

Hicks, J.D. English sparrows, 36. 

Higgins, H. H., testimonial to, 370. 

Hixearp, E. W. Absorption of mercu- 
rial vapor by soils, 462; Dr. Otto Mey- 
er and the south-western tertiary, 11. 

Hitt, H. M. Tadpoles in winter, 119. 

Hiyman, R. Partition of Patagonia, 440. 

Hirn, Adolphe, 524 

Historical materials, neglect and de- 
struction of, 430. 

tery, graphic methods of illustrat- 
ing, 480; study of, on the continent 
of ag 177; reconstruction of, 431. 

Holcomb, W. P., on Pennsylvania bor- 
oughs, 455. 

Houper, ©. F. Maori poetry, 330; Mar- 
vels of animal life, 220. 

Holder, J. B., on sea-serpents, 523. 

Holder’s Marvels of animal life, 6 

Holland, pameer education in, 457. 

Hoitmes, W. The trade in 
Mexican ill. 17 

Holzapfel’s Roman re- 
viewed, 261. 

— Japanese, and their surround- 
ngs. 

Hopeine. crystallized, 348. 

Hornaday’s Canoe and rifle on the 
Orinoco, 351. 

——_ iis points in the evolution of 
the, 7 
Horsford, E. N., on the landfall of John 

Cabot, 4 
Hotelikiss. J., on topographical knowl- 
edge in battles and campaigns, 431 
sr umes . B., on the Panama canal, 


rious 


r, burning of the, 470. 

Hoyr, J. A national university, 121. 

Hupsarp, G. G. International copy- 
right, 135; railroad to Merv, Bokhbara, 
and Samarkand, 47; the European 
colonies and their trade, 275. 

Hudson Bay railway, proposed, 98; route 
to Europe, 278. 
Hudson's Railways and the republic, re- 
viewed, 579; Rotifera, reviewed, 402. 
Hughes, D. E,, on an electric current, 
235; on self-induction, 442. 

Hughlings- -Jackson on epileps 

Hull's Geology of Arabia and ‘alestine, 
review 

Human species, omaly in ability of 
the young of the, 36, 80. 

Humble-bee, powers of 
memory in the, 

Humboldt Bay, oe of, 456 


Hunt, T. S., on the Cowles electrical 
furnace, 369. 

Hurricane at Murraysville, Penn., 306. 

Hussak's Rock-forming minerals, re- 
viewed, 294. 

T. H 


a the claimed wheat and rye, 56. 

Hy drograpbie explorations in Green- 

Hydrology, meeting of international 
congress of, 304. 
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“hit in animale," Prue: 


egisiation relating to, 412; in 
Priladel hia, 426; Pasteur ‘and, "213, 
282, 206, 303, 413; statistics concerning, 
521; treatment of, 
Hopkins university, 
Hygiene, journal of, 
Hypnotism and the — a of drugs at 
a distance, 522. 
Mypactiond persons, handwriting of, 


L, C. English sparrows, 35. 

Ice-storm, a recent, 190, 220, 242. 

Illinois, mounds of southern, 827; state 
board of health, 449. 

lighthouse, 332. 

India, fish and famine in, 125; progress 

in, 156: rey question in, 111; tax on 
salt in, 73. 

Indian cobra, venom of —_ 88; grave, 
relics from an, i 
bibliography of, 358; ill. 


Indiana academy of sciences, 68, 435, 


portraits of Ameri- 

can, ill. 

Induction, 442. 

InerrsoLL, E. Fish and famine in In- 
dia, 125; names of the Canadian Rocky 
Mountain peaks, 308; the English 
sparrow, 80; i Rocky Mountains as 


seen from the Canadian Pacific rail- 
way, 243. 
Inenam, W. A. Aspects of the econom- 


ie discussion, 572. 
aan yellow - fever, 90, 140, 428, 


Insectivorous plants, 355, 

Insects, fossil, 414; -masses of, 52; 
occurrence of singu r,in Washington. 
369; power of vision of, 326; relation 
of birds and, as studied by the agricul- 
111; sense of smell 
n, 272. 

Integrators, mechanical, 316. 

Intelligence of an 1s, 176. 

International congress for disc 
papers upon climatology, 569: of hy- 
drology, meeting of, 304; on technical 
instruction at Bordeaux, 414; copy- 
right, 52, 111, 135, 140, 219, 327; geologi- 
cal congress at Berlin, 141; institute 
of statistics, 481; literary and artistic 
association, 525; maritime exhibition, 
of, 

Iron conference at St. 
new meteoric, from West Virginia, 
ore, statistics concerning, 549. 

new system of, in 


Italian journal of zodlogy, new, 569. 


J., J. Dr. Hughlings-Jackson on epi- 
ie y, 533: ge psychology, 106. 
W. T., photographs of retina 

by, 458. 

Jackson, R. T. A new museum pest, 481. 
Jamus, E. J. Silver problem, 266; the 
state as an economic factor, 485, 490. 
James, W. Professor Newcomb’s ad- 
dress before the American society for 

psychical research, 123. 

Jameson, J. F., on Usselinx, 431. 

Ja ricultural industries of, 463; 
mperia university of , 457; ; intellectual 
movement in, 450; railway- bridges of, 
yt Roman alphabet association of, 


Japaese university, re-organization of, 


Jastrow, J. Elementary science-teach- 
ing. 114; the evolution of language, 


ea removals attributed tc, 430. 
—_ university, legacy bequeathed to, 


Jets, sympathetic vibrations of, ill. 494. 


Jeraahe Letters and journal, reviewed, 
Jewish ability, comparative distribution 


24 

Johns annive 
of, 415; circulars, contents of March 
number of, 204; report 
of, 24. 

Journal, new Assyrian, 351; scientific, 
in Berlin, 871; zodlogical, 327; new 
Italian, 569; of charities and correc- 
tion, international, 306; of hygiene, 284. 

Journals in Portuguese pro list 


of, 165. 
Judiciary, American, 430. 
K., W. Equality in a! 
of the human species, 
Kamtchatka, expedition to, 99. 
Kansas university science club, 480. 
Kevier, G. Double vision, 440. 
L. O, Penetrating-power of 


s, 550. 
Keltie, S., on geographical education, 
a. to the Altai Moun- 
tains, 
Ketteler’ optics, reviewed, 
Ty W. The Davenport tablets, ill. 


Kilauea, 504, 

Kine, F. H. | en models or 
relief- 

"Ye 8. Cost of scientific books, 
101. 


Kirtland’s warbler, 413. 


Kittredge L., ona custom 
among the Greeks, 237. 
Kleinpaul’s Proper names, reviewed, 


Kuox. J. J.,on legal tender in the United 
tates, 284. 
Bees Algeria and Tunis, reviewed, 


Kocs, P. Montana climate, 167. 

Kogia breviceps, 413. 

Kongo, affluent of the, 160, 302; medical 
instruction for those going to the, 91; 
_ map of the, 139; news from the, 

; Teport on the, 68. 

eel s Explorations in Alaska, re- 
viewed, 95. 

Kiikenthal’s Die mikroskopische technik 
im zoologischen praktikum, reviewed, 


Kunz, G. F. A new meteoric iron from 
West Virginia, 11; some remarkable 
gems, ill. 399. 


Labels, a convenient way of indicating 
localities upon, 352. 
a differences, settlement of, 339, 


Leen two new medical, for New 

yor 

Laboratory at Annisquam, Seaside, 368; 
Chesapeake zodlogical, 456; of Frese- 
nius, chemical, 370; physical, in mod- 
ern education, 573. 

Ladd on the Yale curriculum, 103. 

Laflamme, Abbe, on the physical geog- 
raphy of the Saguenay, 239. 

Lake Mistassini, 459. 

Lake Moeris, restoration of, 160. 

Lake of Constance, 

Lake Ontario, levels of, 412 

Lake Superior, evidences of glacial 
action on the shores of, 145. 

Lakes of western New York, 273. 

Lanciani, R., on Roman archeol , 492. 

LANGERFELD, E. The competition of 
convict labor, 117, 143, 168. 

P.’ The temperature of the 
moon, 8 


Langley, 8. ae on the invisible spectrum, 


evolution 
Languages, of Indian, 358; 
Proposed English fish- 
KESTER, 
ery board, 431 
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Lanman’s Farthest north, reviewed, 94. 
Laos, travels in, 96. 

Lapland, Russian, 233. 

LAPPARENT, A. de. Is the ocean surface 


of, 567. 
Silver problem, 268. 
Laughlin’s wed, 534 
Laveran, malarial germ of. ill, 297. 
LeConte, J. Double vision, 506; pha- 
ry respiratory movements of 
adult amphibia under water, 462. 
ohn. Barometer exposure, 


Lectures at universities, free, 384; Hib- 
bert, for 1886, 436; juven at the 
Royal institution, 54; Liverpool course 
of free, 54; on light, 338. 

Lez, ‘A recent ice-storm, 242. 

Lee’s Microtomist’s vade-mecum, re- 


Demand for good maps, 


Legal tender in the United States, 284. 
Legibility of letters of the alphabet, ill. 


Leslie, B., on an improved method of 
lighting’ vessels under way, 177. 

Lestey, J. P. Topographical models or 
relief-maps, 58. 

M. de, and the North African 

inland sea, 112. 

Letter, an open, 166. 

Leucomaines, 411. 

Levees of the lower Mississippi, preser- 
vation 339. 

Lewis, T. R., death of, 

Teport of the confer- 
ence of, 98. 

Library of G. Dewalque, 525. 

Lick observatory, 49; 
trustees, purchase of crown disk b; 


434. 
Light, penetrability of, 456. 
Lichth thouse illuminants, 
Lighting, new system of, 435; vessels 
under way, improved method of, 177. 
Lightning-conductor, ribbon form of, 


185. 

Lime, caustic, used for gunpowder in 
collieries, 307. 

Lobsters, hatching, rearing, and trans- 
planting, 517. 

Lockbardt, Colonel, mission of, 568. 

Lockwood, Lieutenant, merits of explo- 
rations of, 139. 


Lockyer, J.N. The data now requisite 
in solar inquiries, # 

Locomotives ws with ‘petroleum, 448. 

Locusts, dried, 4 

London, po sistiee of, 178; Royal so- 
ciety of, 477. 

Longevity, 109; in Salem, 508. 

Loomis, A. L., on cardiac diseases, 454. 
Loomis, E., on areas of high barometric 
pressure over wo and Asia, 369. 

Louisiana purchase, 4: 
s Flowers, fruits, and leaves, 


A Gheel colony of, 410 

Lynx, means of distinguishing Canada 
lynx from Bay, 

Lyon, D. G. Aente in wall-paper, 392. 


Explosions in coal-mines, 346. 

",T.C. Sir William Thomson to the 
9. 

Macgow: oO on a supposed ancient phon- 
ograph, 348. 

Macgowan, D. J.,on 348. 

Mackerel, winter habitat of, 268. 

Magazines, in, 29. 

Magnetism, earth, 56 

Malarial germ of ei ill. 297. 

Malay peteeria. Sakeis of, 48. 

Malpais in Michoacan, Me xico, 49. 
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se exploration of mounds in, 


viewed, 65. 
Leer, H. 
Loc Apropos to Pteranodon | 
al i 42 
i 
| 
| 
| | H 
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Mammoths in the Lena Delta, search 
for, 367. 

Manual training, 492. 

Maori poetry, 

Map, archeological, 850; of Asia, ethno- 
graphic, 368 ; of France, new ical, 
74; of New Jersey, to p , 283; 
of New York harbor, XY Russian 


Turkestan, geological, of the 
Kongo, of the Moun- 
tains, 546; of Uni aid to 


ps at ‘the ex sition, 


of Unite States, to 
ographical, 


and 


Marcov, J. On two plates of strati- 
graphi ical sections of the Taconic 
Prof. James Hall, 393. 

netrating-power of arrows, 


ies biological association, govern- 
ne to the, 
appointment of, to Hersey 
pro! fessorship at Harvard, 98. 
Mark, E. L. Text-books on methods 
in microscopic anatomy, 100. 
Marks, W. D. Electric 318. 
Marriage, primitive, 147. 
Marvels of 1. life, 220. 
Mason, E. G., on the march of the 
Spaniards across Illinois, 430. 
Mason, O. T. Congenital deaf-mutism, 
14; penetrating-power of arrows, 328. 
Massachusetts agricultural experiment- 
station, third annual report of, 349; 
inland fisheries, 89; topographical sur- 
vey, 49, 235, 503. 
A.M. Diathermancy of ebonite, 


ayer, A. mH on the diathermancy of 


Medals, annual of, at the 


Peters! geograp ical ‘society, 1 
awarded by signal service, 416; “a 
National demy of 885; of 


Paris geographical society, 367. 

Medical education at Oxford, 322; move- 
ment in St. Petersburg for female, 162; 
instruction for those going to the 
Kongo, $1; laboratories, two new, for 
New York, 480; school at Tokio, 457; 
cme, im provement of, 449; students 

Boston, female, 456. 

medicine, additions to the Paris faculty 
° state recognition of veterinary, 
in'New York, 559. 

Mediums, Mrs. Sidgwick and the, 554. 

Meetings, want of free discussion at 
scientific, 23. 

Memory, remarkable powers of, in the 
humble-bee, 331. 

Menault’s Intelligence of animals, re- 
viewed, 176. 

Mex oxLterr, K. An Indian snake-dance, 


- ‘oe vapor, absorption of, by soils, 
santo A. C., election of, as direct 


Metric system in government depart- 
Mexican antiquities, trade in spurious, 
meses: d uito in the city 
Meyer, Dr. 0, and the ‘south-western 
Meynert® P 's Psychiatry, reviewed, 359. 


Tosco) anatomy, text- books 
methods 100; ob} jectives, 274, 413; 
slide containing Lo 


Prayer, 164 
Milk, searlet-fever and infected, 544. 
Mineral waters, 454. 
Minerals, rock- forming, 204. 
Mineralogical collection, most remarka- 
le private, 186. 

accid 


459. 
Minor, C.S. Text-books on methods in 
microscopic anatomy, 100; the Rotif- 


era, 402. 

of deputy-master of the 
ish, 545. 

SS ree of levees of the 


lower, : 


‘Missouri rivers, stocking of, with Cali- 


fornia trout, 133. 

Mirsuxvurt, K. The intellectual move- 
ment in Japan, 450. 

Money, waste of public, 9. 

Mongolia, explorations in, by Prejeval- 


Montana climate, 167. 


219. 

Morris's Catalogue of British fossils, 390. 

Morss, F. W. 417. 

Morse’s Japanese homes and their sur- 
roundings, reviewed, 42. 

eee dangerous, in the city of 
Mexico, 46. 


— scent-organs in some bombycid, 


mote Vie treatment by, 
with Pasteur virus, 457. 

Mounds in Manitoba, exploration of, 186; 
of southern Illinois, 

Mount Etna in a state of eruption, 237. 

Mount Washington, winter on, 40. 

Mountain heights, accurate, 423. 

Mouse-plague of Brazil, 126. 

. A., on the Louisiana pur- 


Mud- 349. 
Muir's Thermal chemistry, reviewed, 314. 
Municipal government in Massachusetts, 


Murray's _ English dictionary, re- 
view 
Muscles, ‘certain homologous, 396. 
Museum, military and naval, in Wash- 
ington, 415; of art, metropolitan, to 
be free to public on Sundays, 434; of 
American, to be free 
ublic on Sundays, 434; Peabody, 
re tt collection at, 4; pest, new, 481; 
Vienna natural history, annals of, 304. 
M in Russia, public, 492; needs 


the American school’ at Athens, 


Merriam, C.H. Preliminary description 
of a new species of ‘Aplodontia. 219; 
preliminary description of a new 
squirrel from Minnesota, 351. 
erriam, J. M., on removals attributed 
to Jefferson, 430. 

Merriman’s Key to text-book on the 
mechanics of mai 

Mersey and : tunnels under the, 
completed, 139. 

Merv oasis, mating a new, 132. 

Mesmerism, 4 


Meteo ic iron from yn. 


and shortcomings of anatomical, 339. 
Mussels, 175, 413. 
thisis among mill- 
hands, 454 
Myers on the unconscious self, 415. 
Mytilotoxin, 413. 


N., H. Science at Cornell, 352. 

N., W.S. Certain questions 
national of research 
country, and their 

Names and things, 406; proper, 403. 

Naphtha, 435. 

Naples, for zodlogical in- 


ition at, 139. 
lemy of sciences, 208, 284, 


0; observa- 
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369, annual report of, 140; re- 
ports of. , 286. 
Nature, short studies from, 6. 


N plant-lice, 102. 

Nerves, 458 

Newserry, J. S. Equatorial currents 
in planetary atmospheres, 


13. 
J. on a singular habit in 
the cicad a, 289. 


disey nm, 588; astronomy, 
392, Professor Newcomb’s address be- 
fore the 


ican society for pey- 
chical research, 145; silver problem, 


Newcomb, Professor, address of, before 

American for psychical 
research, 89, 123, 145. 

New Hampshire the state of earth- 


quakes, 559. 

ae = A., on the comet of Biela, 

New York, health of, during May, ill. 
564; state recognition of veterinary 
medicine in, 559. 

Nopat. The anachronisms of pictures, 


807. 
North Sea, currents of, 22. 
Numismatic and uarian society of 
350. 
Nyassa, 416. 


Oasis, making a new Merv, 132. 

Onetisie decay of, 24. 75, 93. 

Observatory . Washburn, fourth volume 
of the publications o of the, 580. 

Occupations of the Bi people, 552 

Ocean surface, 302, 419, 421, 570. 

Oceana, 292. 

Cpamaneeate, sea-level and, 75, 102, 


opie, in England and 


Ohio, “Petroleum, a and natural gas as 
foun map, 560. 

Oil, a new, 368; and gas wells of Penn- 
sylvania, 251; on troubled waters, 46, 
77, 101, 138, 167, 214, 825, 326. 

Oil-spring, submarine, 304 

Oil-wells of Baku, 149. 

Ojibwa and Dakota peaetinn, 526. 

Old-fashioned k, an, 246. 

Olive-oil, production of, 570. 

oe. duty on, 385; habit, 28. 

lzer’s Treatise on orbits, reviewed, 


Optical illusion, 458. 

Optics, theoretical, 401. 

Orbits, treatise on, 580. 

Ornithological nomenclature, instability 
of, 296. 

Orton, E. Petroleum ant: gas 
as found in in 

Oxford, modernizing 

a@ sponge to, 


researches, 91. 
Palat, ey assassination of, 409. 
Paleobotan, 
Paleontology, of inverte- 
Palestine ; f Arabia and, 585. 
tin: 
A trap-door spider at 
work, 240. 
Panama canal, 214, map 279; dredging- 
machinery for, 460. 
Papyrus from Egyptian excavation, 284. 
Parasitism among marine animals, 17. 
emy of medicine, dispute in, 
over Pasteur’s work, 521; of sciences, 
election of Vulpian as permanent sec- 
retary of, 410; an ancient burial-place 


Meteo: 
tory, 
aturwissenschaltiiche runaschau, 5 
Nebraska, quaternary volcanic deposits 
in, 373. 
Nebula, new, in the Pleiades, 368. 
265 
Moon, atmosphere of the, 31, 124; tem- 
perature of the, 32, 79, 122. 
Moquis, dance of, 349. 
Morgan, A. International copyright, 
shir in clou 
Natio 


H. 
Hampshire 
Pasteur, 323; and eoanepabin 213, 282, 
296, 203, 413; commissions to investi- 
gate claims of, 428; deaths of Russian 
patients of, 409; dispute in Paris acad- 
emy of m ine over work of, 521; 
— to, 521; Stanley club dinner 
to, 
Patagonia, partition of, 409, 440. 
Political economy, reviewed, 


Paul, C. K., on mesmerism, 415. 

Pavut, H. M. Close of Saturn 
and « Geminorum, 
nenaey museum, Abbott collection at, 


Poach, C. W., death of, 328 

Prate, A. Method of stating results 
ot water-analyses, 211. 

Peary, R. E., on an expedition to G:een- 


agony. histo of, 469. 

Pein S., cri ism of. in connection 
with the coast survey, 325. 

Pennsylvania boroughs, 455; oil and gas 
wells of, 251. 

Pepper, W., on phthisis, 453. 

Perak, explorations in, 97. 

Periodicais, 456. 

Persian desert, Seeovees ot lake in, 117. 

Personality. multiple, 

Peruvians, deformities of bones among 
the ancient, 130. 

Petrified flesh, 406. 

Petroleum and “oy gas, 163; as found 
in Ohio, map, 560; in California, 525; 
locomotives fired wi h, 4 

Petroleum-wells near the | Red Sea, 370. 

Philadelphia academy of natural sci- 
ences, excursion of geological class of, 
568; growth and needs of, 24. 

E. A recent ice-storm, 


Philology and archeology, handbook of 
classical, 304. 

Philomathical society of Bordeaux, 416. 

Philosophical questions of the day, 426. 

Philosophy, first lessons in, 5; in Amer- 
ican colleges, 358; study of, in Aus- 
trian gymnasia, 229. 

Phonograph, a supposed Chinese, 348. 

Photograph of the solar spectrum, 117. 

Peeeengete study of stellar spectra, 


Photographs, of scientific, 
349; of retina, 458 

Photogra hy, instantaneous, applied to 
the study of the heart and intéstines, 
264; new English magazine 
devoted to, 568; use of composite, for 
the detection of forged signatures, 67. 

Phthisis, 453; among mill-hands, 454. 


Phylloxera, 307, 417; commission, 
rench, 282; in California, 370; in 
Cape Colony, 

Phydological” investiga electricity 
employed in, 390; senses for heat and 


cold, different, 151. 

Physiology, lectures on, 320. 

PICKERING, ©. Accurate mountain 
heights, 423; photographic study of 
stellar spectra, 278. 

Pictures, anachronisms of, 264, 307. 

Pilling’s of the languages 

jography of the 

of the North Indians, re- 
viewed, 358. 

Pilot chart of the North Atlantic, 168. 

et, discovery of, by ——. 347. 

Plant-lice, nectar-secreting. 

Plants, cross fertilization’ ‘of, birds, 
ill. 441; insectivorous, 355. 

Platt, H., op pneumatic differentia- 
tion, 454. 

Playfair, Sir Lyon, of, as 


minister of 
G. W. Flooding the Sahara, 


differentiation, 454. 
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movements of amphibia, 
hotographs of, 458. 


Poetry, 
Poison rings, 418. 


Poisonous mussels, 175 
Polar exp ition, 213, 3 

Journey in Sakhalin, re- 


Political and social science at Yale, 546; 
economy, 446; change in the tenets of. 
with time, 873; science quarterly, 178; 
sciences, 178. 

Pond-lily seeds, of, 395. 

Pope campaign, 431. 

Population, Dutch statisties of, 367; of 
British India, 457; of London, 173 

Puce provinces, list of journals 

in, 165. 

Potato, centennial of introduction of, 
into France, 521. 

Potomac, salmon in the, 415. 

Pourtalés, grave of, 503. 

Powell's Fourth annual report of U. 8. 
geological survey, reviewed, 158. 

Preece, W. H., on domestic electric 
lighting, 323. 

Prejevaisky, N. M., explorations of, in 
Mongolia, 157; reception to, and re- 
sults of his explorations, 261. 

Pressensé's Study of origins, 436. 

Prize, Bressa, 525; for a botanical ae. 


Royal 
gium, 570; of the of the Belgians, 


404. 

Prizes in — 871; of the French 
academ : Warner, for —— on 
the brillant sunsets of 1883-84, 27: 

Psychiatry, 359. 

Psychical research, attack on the theo- 
sophical report of the English society 
for, 156; ‘Tome of, 189; Professor 
Newcomb's address before the Ameri- 
can society for, 89, 123, 145; report of 
Mr. Hodgson to = society of, 306; re- 
searches, recent, 

Psychology in a Britan- 
nica, 514; modern, 25; popular, 106. 
Pteranodon and Homo, apropos to, 242. 

Ptomaines, 411. 

Pulmonary vesicles, 410. 

Putnam, C. E. The Davenport tablets, 
119, ill. 437. 


Itrough’s Boat-sailer’s manual, 350. 
uinine, 371. 


R., F. of the decay 
of the Ob obelisk, 7 


Rabaud, — death of, 416. 

Race and language, 3 

Races and types, origin of human, 245; 
of Britain, review 

me Country banker, 350; reviewed, 


425. 

Railroad in central Africa, 67; to Merv, 
Bokhara and Samarkand, 47; trans- 
portation, 258. 

Railway contracts, 208; the 
Hudson Bay, 98; to central Asia, 277. 

Railway-bridges of omy the, 51. 

Railways and the re ~' 579; electric 
— imperfect i ormation in 


Russian, 
Rainfall in New England, distribution 
of, Feb. 10-14, 1886, #ll. 254; in New 
uth Wales, variability of, 29; in 
South Africa, map, 151. 
Ranke, death of, 493. 
Rat-plague in New York, 412. 
Redard’s Disinfection of cattle-cars, re- 
viewed, 216. 
Reformatory at Elmira, 207. 
Religion in colleges, 153. 
a instruction at Harvard, moral 
and, 427; liberty in Virginia, 430. 
Remsen’‘s ‘Introduetion to to the study of 
chemistry, reviewed, 468 
Reports, delay in printing scientific, 416. 
——_ national endowment of, 284, 
‘ 
ee combined aerial and aquat- 
ic, 
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er, 1s blication by, of profiles 
Reyer ugh the Sierra Nevada, 414 
Rhine and Rhone rivers, channels of, 


Rhodes, C., on lake-levels, 412. 
Rice, ©. C., on eral waters, 
Richards 8s Food-materials, reviewed, 


Richter 's Inorganic chemistry, reviewed, 


aiowen, R. Is the dodo an extinct 
bird ? 190 

Ritey, C. V. A carnivorous butterfly 
larva, 394. 

Rings, poison, 418. 

River-bars, formation of, 30. 

Rivers, underground, 329, 

Rochefontaine, M., death of, apropos of 
cholera, 3038. 

Rocks, sedimentary, 416. 

Rocky Mountain peaks, names of the 
Canadian, 308, 330, 351; as seen from 
the Canadian Pacific railway, 243. 

Roscoe, H., proposed president of British 
association, 349. 

Spectrum analysis, reviewed, 
261. 

Rose of Sharon, what was the, 439. 

Rothwell on submarine tunnelling, 93. 

Rotifera, 402. 

Row .anp, H. A. The laboratory 
in modern education, 573. 

Royce,J. Abbot's Scientific theism, 335; 
philosophical questions of the day, 426. 

—S——, of the Copper River region, 


Russet, I. C. Soda and potash in the 
far west, 61. 

——_—F s Recent glaciers of the United 

Russia, cabene and sanitation in, 314 ; 
Turkomans in, 409; under the tzars. 


Ryper, J. A. Hatching, rearing, and 
transporting lobsters, 517; success in 
hatching the eggs of the cod, ill, 26. 

Ryder, J. A., observations of, on the 

mud-minnow, 349. 


et changes in Cornell univer- 
8., (4 A. Sea-level and ocean-currents, 


8., ° A national university, 12. 
8.,M. A. Diseases of fore-brain, 359; 


expression, 43 
4 Spectrum of comet c. 1886, 


Phe W. H. Is the ocean surface de- 
pressed ? 570. 

Sadler. See Clark and Sadler. 

Sageenag, physical geography of the, 


flooding the, maps, 542. 
Sailing-boats, 350. 
Sakeis of Malay peninsula, 48. 
Sakhalin, journey of Poliakoff in, 234. 
Salem, longevity in, 503. 
Salmon in the Potomac, 415. 

it, tax on, in India, 73. 
Salt-storm, an old-time, 440. 
Sandras on the human voice, 411. 
Saturn aud a Geminorum, close ap- 

proach of, i 

Saurathera 536. 
Saussure, de, monument to, 119. 
Scarlet-fever and infected milk, 544. 
Scent-organs in some aloeibes moths, 


Schilling, N. } on electric lighting, 351. 

Schizopoda, 249 

Schliemenn’s Prehistoric of the 
kings of Tiryns, review: 

Scholarships, 263. 

Schools of Monteagle, Tenn., series of 
summer, 326; reforms in English pub- 
~" 44; science in English public, 31; 

-abstinence teaching in the, 115. 

Cc. A. Did Dr. Hayes 


near, 74; geographical society, medals , Respi 
of, 367; new scientific society in, 132. 
{ 
| 
| 
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in his arctic exploration 
Scuwarna, F. Eskimo building-snow, 


Schwatka’s Along Alaska’s great river, 
808; reviewed, 294. 

Science and Lord Bacon, 143; and the 
state, 155; loss of valuable workers to 
government, 

Scorpion, Professor Thorell and the 
American Silurian, 216. 

Seats, A., on the American judiciary, 


Beott, E. B., on the lower St. Lawrence, 


een W. B. Some points in the evolu- 
tion of the horses, ail. 18. 
co“ White's Chemical tables, reviewed, 


een E. The extension of copy- 
Seudder, 8S. H., on the cockroach, 569, 


Seudder's Fossil insects, 414; New Eng- 
land butterflies, 351. 
~ ‘level and ocean-currents, 75, 102, 146, 


Seals, habits of Newfoundland, 66. 

SEAMAN, W. Method of stating re- 
sults of w ater-analy ses, 214. 

Seas, large, near Cape Hatteras, 325. 

Sea-serpents, belief in, 523. 

Seaweed, paper made of, 435. 

Sée, M., on the surface of pulmonary 
vesicles, 410 

Seeds, distribution of, by the agricultu- 
ral bureau, 7. 

Seuieman, E. R. A. Change in the tenets 
of political economy with time, 375. 

Sennett, G. Destruction of the eggs 
of birds for food, 199. 

Sewage, disposal of London, 349. 

Sewerage and health, 335; of Liverpool, 


456. 
Shad, 434, 436, 456, 525. 


Lieber 
of 1861 ? 165. 


Shakspeare, 66. 

SHater, N. S. The swamps of the 
United States, 232. 

Shark, strange form of, 347. 

Shaw’s Mechanical integrators, re- 
viewed, 316. 


Shepard, C. U., collection of, and Am- 
herst college, ‘347; ; death of, 504. 

SHEerwoop, T. W. Eskimo building- 
snow, 372 

Ships, glass as a sheathing for, 7. 

SHUFELDT, R. W. A national zodlogical 
garden, 505; a scientific corps for the 
army and navy, 142; certain questions 
relating to national endowment of re- 
search, 284, 374; evolution and the 
faith, 483; is the dodo an extinct bird? 
145, 242; the distinction between anat- 
omy and comparative anatomy, 328; 
the English sparrow, 14. 

R. On science and the 


Siberia. levelling of, ill. 105; the coldest 
place, 457. 

Sidgwick, Mrs., and the mediums, 554. 

Siemens, W., gift of, to the German gov- 
ernment for natural science institute, 


435. 
Sierra Nevada, profiles through, 414. 
Sie. Corrections of thermometers for 
pressure, 168. 
Signal sonteane, necessity of foreign, 325. 
iagrams, a method of, ill, 
methods of military. 52. 
Signatures, use of composite ee 
hy for the detection of forged, 67. 
Silk-culture in the United States, 369. 
265, 266, 263, 286; 
n 


of the west, the 333. 
a human, prepared in 


in Madagascar, 72. 
vin, T. E. Yankee, 32. 


shot, 214. 
Small-pox, cost of to Tennessee, 237. 
Smell, sense of, in man, 547. 


1543, 


ith college, new science hall at, 435; 
of, 547. 
Sir, J. B. Scent organs in some bom- 
bycid mothe, 505. 
Smith, 1. Lawrence, memorial tablet to, 
5 


24. 
8. L report on the 
hizo; 
= “decapod crustaceans, 


Smithsonian and national museum re- 
ports, 100; report for 1884, 371; works 
in press, 214. 

Snake-dance, an Indian, 349, ill. 507. 

Snow, Eskimo building, ill, 54, 372, 396, 

Societies, meetings of scientific, 522. 

Soda and potash in the far west, 61. 

Solar inquiries, data now requisite in, 
386; spectrum, Professor Rowland’s 
photograph of the, 117. 

T. International copyright, 


Somnambulism, induced, 309. 

Sound and color, association of, 146. 

Soundings in the Atlantic, deep-sea, ill. 
387; in the South Pacific, ill. 252. 

South America, explorations in central, 
160; new chart of, 409. 

South American investigations, 96. 

Spain, cholera in, 68, 

Spaniards, march of, across Illinois, 430. 

Sparrow, the English, 14, 35, 80. 

a photographic study of stellar, 


a analysis, 261; invisible, 385; of 
comet c. 1886, 5x8; photograph of the 
solar, 117. 

of foreign and ancient names, 


ie -whale, pygmy, 413. 

Sphinx, disinterment of the, 214. 

Spider, a trap-door, at work, 240. 

Sponge spicules in pond-soils, discom- 
forts arising from, 218. 
uirrel, description of a new, from 

innesota, 351. 

Stanley club dinner to Pasteur, 411. 

Star and planetary atmospheres, equa- 
torial currents in, 13. 

Star-guide, 470. 

State, the, as an economic factor, 485. 

Steam-engines, of, 304. 

St. Elmo's fire, 

Stepniak’s Russia “under the tzars, 56. 

Strernsere, G. M. The malarial germ 
of Laveran, ill, 297. 

Srevens, W. LeC. Double vision, 461. 

St. Lawrence, lower, 

Stickhardt, Dr. Julius, death of, 568. 

Stokes’s Lectures on light, reviewed, 338. 

Stoll’s Guatemala, 550. 

Stomach, observations upon digestion 
in the human, 290; surgical operations 
upon the, 74. 

Strong, G. H. Chinook winds, 242. 

Stone, W. H., on the ae conditions 
of the human body, 390. 

St. exhibition at, 


SrurtTevant, E. L. The claimed wheat 
and rye hybrid, 56. 

Suicides in why ‘and Wales, 229. 

ry oe L. The Davenport tablets, 
t 

Sumner, W. G. How far have modern 
improvements in production and trans- 
portation changed the principle that 
men should be left free to make their 
own bargains ? 225. 

Sunsets, Warner prizes for essays on the 
brilliant, of 1883-84, 274. 

oon operations upon the stomach, 


natural history, of 


Surveys, government, 257, 368, 427. 

Suspension of scientific activity in Wash- 
ington during the holidays, 51. 

Swamps of the United States, 232. 

Swindler abroad again, 286, 308, 418. 
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Symonps, W.S8. Is the dodo an extinct 
bird ? 264. 
Sympathetic vibrations of jets, ill. 494. 


T.,C. W. What was the rose of Sharon? 
4 
P. Large versus small telescopes, 
Taconic controversy in a nutshell, 34, 
stratigraphical sections 


78; ranges, 


Tadpoles in winter, 119, 146, 168. 

416. 

Tariff of 1828, 430. 

Tarr, R. S. Parasitism among marine 
animals, 17. 

Task for anatomists, 428. 

Tasmania, 523. 

Taussia, W. Railroad transportation, 
258; the country banker, 425; the state 
as an economic factor, 488. 

Taussig, F. W., on the tariff of 1828, 430. 

Tax commission, report of the Balti- 
more, 45: on salt in India, 73. 

Taytor, F. M. Some devices for teach- 
ing historical geography, 525. 

Taylor, T., on butter tests, 524. 

Teaching, ‘elementary science, 114. 

Tea-farms, government, 237. 

Tea-poisoning, 349. 

Telegraphing from a moving train, 116. 

Telephone, use of, in Europe, 479. 

Telescopes, large versus small, 131. 

Temperature of Munich, 164; of the 
moon, 8, 32, 79, 122; of water of 
Golden Gate, 238. 

Temperatures in England, low, 281. 

Ten Kate, Dr., investigations of, in 
Guiana, 233. 

Theism, scientific, 335. 

Theosophical report of English society 
for psychical research, attack on, 156. 

THEOSOPHIST, a. A most extraordinary 
structure, 572. 

Theosophists, collapse of the, 81, 102. 

Thermometer exposure, 

Thermometers, correction of, for press- 
ure, 144, 168. 190. 

= C. The Davenport tablets, 10, 


G. Eskimo building-snow, 


Tomson, W. Sir William Thomson to 
the coefficients, 9. 

Tuorne, C. E. New York agricultural 
experiment-station, 371; the agricul- 
tural ex riment-station of New 
Jersey, 5 

Thunder- “squall in New England, ill. 436. 

Thurston's Materials of construction, re- 
viewed, 95. 

Tidal observations in Canada, 

8. E Cliff-picture in  Colora- 

oO, il 

Time, adoption of standard, by Cana- 

dian Pacific railway, 93; vorld, 323, 


373, 385. 

Tiryns, prehistoric palace of the kings 
of, 37. 

Topp, D. P. The coast and geodetic 

Topp, J voleanic de- 
posits in 378. 

Topographical knowledge in battles and 
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